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(54) PLASMA TREATMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide plasma 
treatment apparatus for process uniformly a processed 
object. 

SOLUTION: An dielectric member 2 provided a upper 
portion of a treatment chamber 1 has curved lower 
surface and thus the thickness De of periphery is made 
thicker than that Dc of central portion. A power amount 
of microwave used for plasma excitation at sidewalls of 
the treatment chamber 1 can be made larger than that 
of microwave used for plasma excitation at central 
portion. Further, sufficient electron density necessary 
for shielding of the microwave can be ensured even 
around sidewalls of the treatment chamber 1 , and stable 
plasma of process gas can be uniformly generated in 
aspect of plasma excitation. 
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m^mmrsimtifcT^ x-^mmmx-yy xv ^ roe 

0 . B«ie7"7XviiSfflt:fct^Tr7X-7*>'ii@$a^ 
^ t ^ !ftisi:-r-s.i*it<]a 1 ie«iS(7)r^xv5iia^g. 

#Cit LT^-TMIB^^ ^a^Stffii: frier 9X-71J 

isacor^xv^taajis. 

^fit LT^-rmriev-f i?n^StHi:MISr5Xvffl> 

m^m^ (^^xh^zb ^nwL t s a i ^rv l 3 
<Di ^-rtiMzMimc^yyx-^mmmm.. 

1, zj^^LXm^^ntiyi^Tfl-y^ vy.-o-y YT>"f& 

X'hhzb-k^m. b^hm^-m. 1 ssrv^ l 4 <ov^-f=ix*Hc 
lB«icor7XvMag«« 

[000 1] 

n^r 9Xvt::a: |.«iS$-JS-rT9Xv^!MilMt=:ra^ 
[0002] 

[«!*ofi^] ^m^m.(n^jLWizii\^x\t. 
?^fi!t$iX5t^M«:aSilf^N-:J'->(cSni-r-l./::y>ox -y^ 

yy^mti:K<r>fz^<n^m.b\^X. RLSA (Radlal L 
ine Slot Antenna) rr'jX~7m^WfiT^^^ftX\^ 
C:<0RLSAr7Xv«ia^M<0^figmil7tC^ 



[0003] RL s Ar^xv^as^ati, ±®*^w 

§iX3t3!!iaf-vy>'N'9 It, i<7)50af-A'>'^N'9 10± 
B2:K«-t^ J; d tclStt^>ixfc¥««i^i^fls«9 2 
i: . 9 2 cniMVzn'^ \^xm'ihixfzyi^r)V 

7W yxa-y hr>'T"^9 3i;. ^i^'T/U^-f >-Xa>y 
hryxi-9 3{c:v-f ^'a^$:^At-S7ta60v>f ^'o 
«^At 9 4 . 9 2 i7)T^r<03!aa^^ 9 5 1*1 

V ^^#:'>xy \W Sr »a L -C fi^J#-r S ^ci^cO'^x 
>n;^t— i''9 6i:Sr*LT<r^S, ^^^^ Wn'9 KOffl!! 

[0004] fcfcXfi'. vicoRLSAr^xvjsaa^a 

^m\-^x^mw^:^f^'^<rim^\,zT-/ i^v-fmL^mf 
mz\t^ t-r. ^mt^^:i^^-swtiK ^<r>mm^±ut,z\tD 
inc^mx'^:cj\x^~i^9 6±izwm.^ti^> i?:v^ 
x\ miLy^\>^i^mimi,zX'ox>m^9 sff^mm 

M^^miZ^tlfzW:. Zcr,!>mmm9 5^{Z. )tfxmA 

t9 7t^^mm:^xb LX(7^r-vi^yy:^'x-fmx^ix 

-e^f^, i!!iaffira9 5l*ltc35!iS;y^*-'3E?iL^^«.« 
^' a^^A'^ 9 4 *»^> 7 i^T;P^ -i yxu <y h 

[0 00 5] y'JTfUy^yxx3-yhTy'ri-9 3t,zm 
X^tlt:'7>(-!'umt. yifTJVy^iyxu^yVTy'r 
^•9 3<ri-Ymi3^hmmWWL9 2^zm'fXWcM^iX. 

im9 2^mj&vx^m^m9 3i<zim^fih. ^co^a 
asra9 5\,z-wm^ixh^-i'!'um.cr)ji:^-)v^~\<zii 

0, j!!fflsia9 5[*itc«iaxfx<7)r9x-73&j|^-r'i., 
i 5 i-x%^Lfz-ryX'7^<7^m'f-mm.timm{m9 2 

Sr^LT < S ^ ajfe$rjgit-C# -y h:t 

ym^) IJl±tc^Si:. W i5'D^{i^«c«R9 2coT 
ffi*-^>3!aa^ra9 Si^itc-^SgiSt {x^y^^yy.) dfS 
^tA•l.t■r'c7)ra{cK*f$i^, :i<r)-?^ 9um(r>UMmb 
y=JT)Vy-^ yxu^y hry'r-t9 3(r>TMt<rm\iZi,t 

Djg<7)RStH*>'r y x-^mmm ht^-^X. Z cryr y X-7 
mmmx^'M/iyyX'^-hm^^ixh <k ^ ^zts:^ . 

ft^^x^NWO^BJi, r^X^iajSfflfliie:^*!;^^^ 
[0006] 

[^9J*-'W^??LJ:dfc-r-i.l!gli] ^>''r;u5-f yxo-y 
Yry'r^93\t^ Tm^mz^mi^xM^ttti'm. 

c7)Xn-y h 2- WLTfcO, ZtLi^^WcDXU'yh^iYt 
X. v-f ^'o^^Alr9 4*^^>^A$fi.^v:v>f ^'o^^ 

yXU-y hr>'7^i-9 SS-fflV^TtRLS A7°5XV 

1, zmm-r^ Z t^^X-t^ €>*^^, «!!!SI;<f>?.<7)r5Xv2rJ% 
<^«®tei^-^r7Xv3!!MS:Jfe-ri ^.ti-Tf 
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[0007] t:Lhifi^ ^<JDj:a^irRLSA7°7Xv5a; 

mi.zn't^r'7X'79m.i<ztsh^^\:,x a . 

[0008] C:<7)J:a^|SM$r)»^-rstc(i. 7*7 x-? 

Tmi,zBWL^ixX\^hXU'y vi:^^mi<zm^\ =y~Jr 
}V'y^ VXU'vYTVf^9 3t><oWM^t\.h'7A ^xd 

^cosiJK^^^p^s ^1 1 i 0 . r ^xvneffi-c 

^$ixsr5X-7(7)Sp]K:}i-:rBSr%— ft-ri>#&t#i. 

feil^, L*'L^*»'^>. iiO^axii. ^xu-yhi)^h 

m\^ixh'7^'^vim.cnm]S.^umm'th^tifiX't^j: 
\^fzih. vyx-7(nm\^m^'9t^^nfM.^<i^~itth 

^tiimmx'hh. 

[ 0 0 0 9 ] -e^T^ iO?&BflOB6^{i, 
mSi&W^L. :r5Xvc7)ffiF«q?gS^^|iS:«^B<l%- 

itt^ zbt-x'^ . ^tiiz^ 0 . mammizB^n^y'y 
X'7mm^mtzti)<x'^i>y^x-7fm^m.^mm^ 
^:Ltx'h^. 

[00 10] 

iiix/nm^x^iR^^tiii^m^mz-r?^ i^amm 

r^xvffl)fi®T'r5X-<'$:iieL. -e<7DD®L/ir7 
x-r^m^^tzum^m^mmiztf^yy x^i^^mx- 

T^-Tmrie-?^ ^ am(.mmbmtiy'yx-7mmmtcr> 
fHX'm^z:tizmm^m^^-t?>) mm^^i^iir^ts 
[ 0 0 1 1 ] m^m2(,zim<7)X o friBv-f 

:?njSSScWHi:mriBr7X-7iae®ttfO^{c{iV'f 



y°yX'7mismt<Dmmii. yyx-rcommzmm^ti 

i.. m-^Xii. TyX-^m^tSX'mm^ti^y'yXTCD 

^miz^i:^th. Lfcti^^x. mmmm^mmm 
izmf Lx.-ryf^ ammm t x-^mmm t co^ 

m^±^<m.^'rtii,i. yyX'?mmmiz}5\,-^x^^^ 
yyx-^i^-i^z^^-^^ztii^x'^. mmmz^ 

r) =5r«-^ic{i, zcr^^^ y^mmiri&X'yy x-?mm<n 
m^^m-km^-th ^ t i o . r^xviaigffifcfc 

[0012] t*»t . 7'7X^SIjgHtCt5V^-Cr9Xv 

<rmm'\^%<xi:,. isj?rat){:%-^r5Xv^A*f 

^^■itim^^itii^x'^h, ^coot. yyX'7mmm 
b^^mmt<7)mmt^A^^\'^b . yyx-^mmmbmst 

mmbcomi>zio{1-^y^X-7cr,m^tii^J,"y'j:<-rt£COX\ 

nmm^j:ryX'7^mmmmizxst^-^?} zb^x-^ . 
imm,iji:m±^-t?> z b^j:<>iSiW&m^±ifh zbt/^ 
x'%h. zixbt,m.[z. ijmmm.bnt>mmm.^^A^ 
'rh<r>x'hint. 3!!iaisp^icscit-r^#v^ ^a^cox 
^;u^-s-/h§<T-§i.*>/o, ^^(ri^y-yy-^xv 
cni&m'^m^zbti^x'^^. 

[0013] ^x3'A<^m.^i^ms^^b LX 

mtmu-?^ 9 'ammmbmizyyX'7Wai^mb(nm> 

\,zw:s:t>^hzb\.zi.r)mL^iLX%,i.\.^y^ mm 
3) . ■mt^^mmu^crmm»^u'TimzW£h^h 
zb\zi^M^ixx%,i.\^ mimA) , wm^^\.z 

[00 14] 

[00 1 5] i: 5:1.. LJt*^-?T. (Jt 

^mb <m^ziK^^f\.fz^WiWm.w^<^n-^ifi-'mxih 
cosn^b-^-f ^uWLcom^im^miiLb-rhm^tm^j: 
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WLcr>xx3^y vifi-?^ ^ummm^z^^Lxm^^fvf^ 
V 'JTJV^ >{>xu-/v rvf^x'tb ^zbt^ntL 

[00 17] 

Sr. mnmmi:mmLxmmizm.m-t6. mm. zco 
^mco-mm&m^zi^^ryX'7m-{]:Mmcom^i^'t 

t LX(D¥mi^o:i^^^wcr,mmizy'^X'7m-{mmim 
Lx. ^t^^j^^sw<7)mmcr)$iM^^^t$^^fzibcr> 

'^\^xmkm:mm-hTW.zm\^htx.h . 
[0018] ^(Tix^x-^mY^mt. ^Mif^mi^ti 
tz-^mm^<nm^^^>/^\^^'Lx\^h. ^ra^^-y 

mt^i.oi,z^ tztui^n. T)v^-t (A I2O3) t. 

tzimitT)V^-^J^ (Al N) ^fc'<7)^#:**^55ri. 

W 2 coT:^ric^K ? ^t/iJua^PaT 3 t^m^ ^ixx^^h. 
mms^m3fH(,zii. ^mi¥'y:j^->^w^mm.Lxu^-t^ 

^A- y^-N' 1 commzii. ^m^m3\^i,z^m:^x^mx 

-ti>fzibc^A'xmX'S5i}mm^tlX\^^. !>m:^Xt 

[0019] imi^s^ti2cr)±yfizit. v=Jr)V^-{ y 

^ n -y h r >'-r 6 * 2 co±B^c^:^ [6] U T IS 
X'^h. 

[00 2 0] tfz. ^V'r)Vy^>'yt.'a yVTy'r-te 
OTMfcJi:, m2>,Zm-ti:of<z. ^m(r>xn'yy^TP 

i}m>^>vimzmmLxm^^tvz\^h . #xo>y v^r 

1. S2*-'^^0, Clfl'ixTJXa-/ hS 1. S2{4. 

[002 1] ^fr'^x^NWtfo^atcg^bsn.asrji-^^ 



3 1*1 \,zii7.mxm 5 ^>3!!ia;y^*<#A$n^ . 
-eof^, *fta^^3|*ifc«®;{f>!.*9b1fU!t4^-C, 

[00 22] yxn-y br>-f-^6l*IlC^ 

A§ix;^c-7^^o^{i. vlyT)V=y^VXU yVTVr- 

SI. S2, s.3u^t^wrtxmnmm'2.\.z^\^xwL^ 
sti, ^h\,zmmmM2^^\^xm^^3\izmi 

^:o3!{ras^3tc:«clt$*i.S-r-f ^'Q^<7)x;^'x 
i!a;a^ra3i*itcMa;9'>^tfor7X'7*i|| 

.1 d LT5!i:ilSra3i*itc^L/::r7X-7cfo 
«^?&Jg*^v-^ ^'ajSSrjgit^^g^;^ -y h^7S5«liLh 
ic^SrSi:, ^«fi|sgP*f2S-^LT<4v-f ^'a^{4, 
Pmf*a5*t2c7)T®*^'^Ma^ra3l*lt=-^Sg^ (Xdr 

T>-7^-^ 6 OTffi ( -7^ ojfeScSt® ) t cO^coMiStc 

vii)effiT-^^^r9Xv*<Hje$iii, i a , t. 

tz. V-f ^ a^^iSc^^S-ri.X;t-;U-dfr_i;)^g|5^(^^ 

^m**:95« 2 tfOTffi** ^>35!M^ra 3 l*ltc-SSg||i ( X^ 
Vn^TX) AfmXht.X'<mX' . «^iiB»SriitTM 

[00 23] v-f ^o^iofe^s^sgMmet LT^-r^ 
stffi) tr^xvffljjBBtoiapgw. r5Xv«7)iii@tc 

TtS. 7-7Xvi!j®HT']ie$^l-I.X7X^c7)?5mc^ 
Lj'i^i-^r. v^:5'n^fc!S:I^Bi:r5Xv 

is V ^-c ^^^r 7 X V ^ $ -fr § i 1 75i-r- g= , 

"^x^nXt— i^'4(Ci5B$^I/c¥^#c'^x>'NWO«®tC 

n--ts:-r=7X'7'msm^m:fz bt^x^ . 

[ 0 0 24 ] 03{4. ^^^s-^x^NWiO^SJbtctJftS 
Ma^ra 3 4 0 P a JilTlClS^ $ iXT V ^ & 

ti-r. C:ogl5^T'ilS$ixi.7-7Xv<0WJK*^'/jN§<;3: 
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[0 0 2 5] ^^x\ z<r>mmmx\,i. tzhut. m 

1 fc^-r J: ^ t:, ^ftasW 2 <OTnS:±:^CI!!Kafft $ 
ii-T . 2 O j^^gPOff;^ D e ^ 4'*SPOJ9^ 

Dc J: '9t;'v:#< ttv^^, Mz^K) ^ m^i-^yj^ 

l^{,zii\^x^,rvx-?imf{z^^^hztt)^x% h 
^-f ^ x3w.(r>im.i,z-\-^^j:m=f-mf§.^mm-^ z 
cfc-oT, y°'^x^mmmi>zii\,^xmmi!fx 

(^^&^y'^X'7t:i^-(,z^±^^:hZti}^X'^. 03 

:^ym^mm^i^~iz-r^ z t ifix-^ s . 
[0026] mLcr>x r> t<z:ia)mimm.i>zi.rai, mm 

mtv'^X'?mmmb(^mmi±.^<m^-thzti,zi: 

4 ±tcms$ ^X7t ^^^ils'^xy NWiO^B±tcJ^-^r 7 

io, y°^X'7mmmt^mw^:^^^-^tcr>^m^fzt 

Hi 3 ~4 c mCiS^-r-S C: b ifiX'^ . T'^X's'lieffi 
i:ifi^f*:.>xyNWi:<7)|g|^*< 6- 10c mtcfg^^tif^ 
t^^atltl^LT, ^«1f-fX$r/J^-f|:-rSii:*>'-C' 
t*>t, i^mgP«2 t'^xyNXx-i'MtcT)^ 
Pi^M^Sv^i: , r7XvDje®i:^#:'>x/NWco«B 
i:<7)(atJ3{t.|.r5X'7<5oa3^j&«ij;-:3r<-rtf<OT\ 

m^j:yyX'? (^:^ymm.) Sr^^f^'^xyNWc^^a^c 

'^m.<r>yy-yynxY(7i<m.'kmh=ibifx% 
[ 0 0 2 7 ] :L<r)%wmxM. mmmmi<r> 

^om;^D e ^^^m<r>n-^'C) c i O < LT 
V^I.*V t^««sg|5W2c7)±B^T:^t:[HI)fft 

$-ti-s ^ -h J: 0 . mm?.nm 2 <r)mmm<7^m^D e ^ 
i^^isSBW 2 <7)Tffi3&«Ta b^£*). :i (Timmimi 2 <^ 

"ra*>^>-^gESi ix^y^yx) m'TWtifiXv X-? 



wmtmni^-iiztchii^h. *^«s'>xyNwo^®±tc: 

[0 028] ^fz. mmw-mi2i,i. ^fi:>-rLt— f*(cjg 
BR§ixTv^s^2^(i^<. mk<r)^mu^xm^^tix 

2 &¥^^<^T:»-S'JgP^2 1 i: <IOT^^SijaP^2 1 ±{c 
iStt ^>fL/c±^J-m^ 2 2 t TltBSc L . ±^SiJgB^ 2 2 

crm^i^wth zbf.zx'o. mmwmi 2 ojp^^as 
^mizm^^i^'^hXoi^zLxhx^^-^. ^h^z\,i. m5i,z 
^■tx 0 iz , mmi^m^ 2 ^^m^cormim-!d- 23b 

C:^OT4^8^Jg|5^2 3 JilCiStt^tT./c11Sc«0'J y^'^S^giJ 
g|5:«-2 4. 2 5bX'm^L. Oyi^^m\U^24. 2 

5<Dm^?::s.^^zm^J:^'^t^:lb^zJ:K). limia5W2 

[0029] $ i^izifz. z<7)mmmmiz}i\,^xii. m 

■i 9 uim^^^^mmLb-^h 9 xi'^mmb r 
vXr7m^mb<rMm^mm.\^x\^ht)\ m'm?-UM2 

cr>mM^^mi^iiLb-i-^'?^9amMmmbyyX'?m 
mmbcD^m^mm-thXoi>zLxhx^\ tzbta. 
m6iz9jk-rx 0 tc. mmw^tt2 i^m.^<7)T^w\m'^ 

26 b CKOTtii-m^ 2 6±iz^if^i^tzm tm^^^ 

-tt U y^^-iH-m^'it 2 7, 2 8 i: T-:^^ L . U 
yiJ'mi'JgB:^- 2 7.28 &f^«^c7)SVHcM=5r«.^« 

t f ^ V a ifeSScltffl i: r ^ X vffljSH i: 
S:i@S-r J: d LT t J; V \ 
[0030] f^f4w4't:i3(tl>v-f ^aiSc7)iS;ftA(i. 

Vam^^Brb-thb. 
[003 1] 
[^2] 

[0032] i:=5rS . L/ct&^'oT. Wm'i^<^VmM ( Jt 

'^^tmtah. i-^r. uyj5^^:«-S'jgp^2 7, 2 so 
( ^mtmn. ) *-'Pi t T'fe -5 T i> , 'J y ^^«^Sfjgi5 

^2 7. 2 8S:tS^-r'l.i^f*cff^sf<o^^*<^:5rit 
m:»-27. 2B.<r>W.Mi.W£hZbi.Zts:h.n>Uz. 

V y 9'^-^pm6^ 27, 2 8^ tmmc^m ^ tcs^ ^ 
[003 3] $/i>tc;. z<7Mmiim(^mmx'mmti>z 

bhX'^h. fzbtli. 01, 04— 06tC^-ri^m^t: 

^m2(r)^mmt. >im^^y^<i<7iimnmzi6ift 
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m-itirmsi^^m^Th'j . tit tit. ^Wi^comm 
tzMz. fztm. mmi^mm2coTm^Tmzanm 

^De J: '9t^#<^SJ:dtcLTiJ:v\ 
[ 0 0 3 4 1 4;^^. ±^iO^]fS?g«T'{i, TyX^m.it 

mm^m^zt -oxmrnLfz^K zcDT^x-^m^msiz 

m^^tl-r. fztUITvX^CVD (Chemical Vapor 

Deposition) ^S^T^Xvr y v^i^'^S, X^X 

r^xvtc J: ^9mimtmmi,zm<^mi^^mm'rh 

S i H4^TEOS/02^i:'S:ffll^S^i:7!)i-C'#-g., .* 

;^v:. z<^mM*ix^X'7T-y->yyimizmm^tii>^ 
%BB*^r5xvx 'y-^yif^mmi>zmm^tii>m^(,zii. 

mm:ffx (x-y^y^;yx) tux. /ii:;i{fC 1 2^ 

m^^xyX'7mi\Mmi,zmm^ti^m^izii. jaaxfx 



[0035] ^coijiL. n^mmcDrnmiztm^titzmm 
<r>smxm^(r>^i:mtzkiMmx'h^. 

mil z(7)^mco-mmmm^zi^hxyX'?m^[:mw. 
<r)m&^^-tmmff}^j:mmmx'$> s . 

[02] ^i^TJUy-^ yxu-y hTyr"i-<0Tm^7rrr 

mx'h^. 

^^^7F:-ti?'^yx'hh. 

im4 ] mmiiiU1a(^^miz':>\,^xmm^^tzlsb<^m 

mmx'$)^. 

ms] mmi^mtcDm<^^miz-^^^xmm-r^fzi^ 

imei mmi^^Mcr>^^i,zm<7)^m(>z-:>\.^xmmt 
^fzi^c7)mmmx'h^, 

imi ] t¥*<^RL s AXyx-^^m^mc^mm.^^ 
mm^^j:mmmx'h^ , 

1 Jaa^-r >-''^' 

2 (ISIgi^gi:^) 

3 Ma^ra 

4 '>xyNXf— 

5 :^xmXV 

mryri-) . 
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